A smooth manifold is called symplectic if there is a nondegenerate closed 2-form ω on it. By the Darboux theorem near every point this form is reduced to the form ω = n j=1 dx j ∧ dx j+n with {x j } local coordinates on the manifold. This implies that the dimension of a symplectic manifold M is even and there is an almost complex structure on it: take a Riemannian metric (·, ·) on M and define by ω(u, Jv) = (u, v) an automorphism J : T M → T M defining an almost complex structure. In late 60s Gromov showed that if the cohomology class of ω on a compact symplectic manifold (M, ω) is integer, [ω] ∈ H 2 (M ; Z), then for sufficiently large N there exists an embedding f : M → CP N such that f * (ω 0 ) = ω with ω 0 the Hodge form on CP N ([5]). As it was shown by Tischler such embedding already exists for N = 2n + 1 with dim M = 2n ([9]).
We define X k as a symplectic blowing up of CP k at embedded the KodairaThurston manifoldÑ . In these notations the McDuff example is X 5 . All manifolds X k are simply connected for k ≥ 5.
The following theorem holds. Theorem. For k ≥ 6 the manifold X k is nonformal. The proof is as follows. Let π : X k → CP k be the projection whose restriction onto the complement to the preimage ofÑ is a diffeomorphism onto the image and letṼ be a tubular neighborhood of π −1 (Ñ ). The exact cohomology sequence of the pair (X k ,Ṽ ) contains the following fragment
A spaceṼ is diffeomorphic to a CP k−3 -bundle overÑ and H * (Ṽ ) is isomorphic to a skewed tensor product H * (Ñ )⊗H * (CP k−3 ). Denote by v some generator of H 1 (Ñ ), denote by b the generator of H 2 (CP k−3 ), denote by a ∈ H 2 (X k ) the cohomology class of the symplectic form, and denote by u ∈ H 3 (X k ) an element which is mapped into b ∧ v (1). It is shown that u ∧ a = 0 and, since u and a are spheric cycles, there exists a generatorẑ, of the minimal model M(X k ) of the space X k , such that dẑ =û ∧â whereû andâ are mapped into u and a by the Hurewicz homomorphism.
It is shown by straightforward computations thatẑ ∧û ∈ M(X k ) generates a nontrivial seven-dimensional cohomology cycle and therefore X k is nonformal. For these computations it is essentially that k ≥ 6.
The detailed proof will be published elsewhere.
